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(54) [fgt»C!>««i] mmm. (ESD) 

(57) 

f^ii L^v^E s ^mum^W^^th , 

[j^^si »mscm (ESD) ffigiHiKii. 

mm^tlh^>(:^'-\'i:iStS, ZtlizX*). ESDfi^ 



VcC (O r Vbattery) 




GND 



1 

X 0 izmm^tih ^ t i:mwLt'ttmmim ( e s d ) 

lfcfE®OESDfijai5lK. 

2 izs^(7) E s DsaiHiB. 

««i^fc?^j£$fL. B?^i&t/ig2or^5r-H*>' 
m 1 commmcom 1 ^osist 112 co#ms<o® 2&txii 
3co^«i:*-/i>^'5. im^m2crmmipmmi(m 

-tm^ 1 fc:iEa<7)E s Dfitsiuss, 
im^me] m§iX)}m^ti^m§Em2(Dmmtim 
L. m^e^^ifim^2(mmtmmt^ t 

im^m 7 ] rasm 1 m/m 2 (r>y^ ^- Yt>-^ 
i/mm\izmL^ix. miMi(r>'f^:^-Yifi. ^20 
m^<m 2 <7Mm^ 1 «o p n^-^^mm-hm 1 

^^mmm^2<m^(m3<7ymmi^t:>^j:h 

im^ms ] mm 1 (7)mmmmx)jm^i>zim 

msm4<ommf^m5mm^izim^fi. 
i,ztmm2mm3<mmii^m>^i,zim^tihzb 
mbi-immi {ciemcoE soffi^mss, 
im^m] mmiRt/m2(o^^:t-Yi}imi 
crmmi(03i\^:if^i^-(^fi'mmzm&^ii. msmi<r> 

^i:m^-thm2<m^<omcmmi}^i^^j:'o. tti 

md^2<0^>(^-Yi:ii. mExe^^S^A';Hi:l|2 

o p N g^^j^js-r miem 2 <mm^<^m 2 coma 
ij^^^shz b mwib-thmim 1 izwmE s da^ 
mm. 

imm 1 0 1 mm 1 ^o^^f: fiieii2c7)^^i: 
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2 

< H-r$ilS^i:5r#®ti:-r-&^JS9tfemESD 

imm 1 1 1 mm 1 &t^ii2to^i^coTiBitBi 

S$iiSHij^lco^^comiS-S{;:iirL. i^ffl 
^#aJ:-tSfi*^l OCE^cOESDfii^Sffi. 

mm. 1 2 ] mieig 1 at^n 2 co^>f :t- h*«^ 
10 <m&<r)mi<rmii. Wi2(mw^(rm2(mmmf 
fmb^mim 1 3 ct)^^^ p n^^^mm-h 

1 3 ] BaE^^A:'j3g^*«m^ 1 ffmn 

{zw^^ti. mmmm-ifimim3(nmii.zim^ix 

20 ^c7)ESDfilM|l|S&. 

^mizmm^tih^ 3 &txig4 <7)^>f :t- k ^ $ t 
mMii3&r/^4c7)r^^-H*s-e/t'rii^rfti§ 

1 l.z^<7)¥. S DftSIelHJ. 
[000 1] 

[0002] 

[1^5lwS[«]|*^Sitm (ESD) tciO^tSS^S*^ 
-S. L*»L^>&J<^. C:ii^>fiWai<^)etW^O^<{i. ESD 

ms.^^\:.hx-nm^^znLx\i. ^comm^mL^j: 
\\ 

40 [0003] -ecoi 0 ^r«!*<^la|g&co-0!l*>'a 1 A\,z^ 
$iiTt5 0. ESDftgHI^Sl 0)!)HWN'-^12^A 
:>33Si^t3iJl^Tfi^LTV^S, ESD^mmO\ty 
Jf- H D 1 atXD 2 ^TA ^- H D 1 ItX^n^ 

=f-lA^byyyYbcrmzW^^ix. r^5f-HD2 
\iXnm- 1 4 i:jE<7)«^*&€ffiVcc 
-S. ^y^N'-^l 2JitaawCMOS^||jtf*c*»/J>^r'5. 
Nf-A- ^^l^ffifiiBM O S F E TM 1 m/P^^^JVWS. 

iilMOSFETM2^^^, A:'jm^Vi„{iA:^SS? 
1 4 iiznt hix. Jiaoi 9 yn—^ i 2(iai:^sg 



(3) 

3 

^#fii-rssg^!Bj i^mzxt) mtru'txizt5\>^ 

jt- HT'fcoT i i < . last i 0 \simzmt ^tiX i> 
x\>\ 10 

[0 0 041 Vin&t/Vout*^'@l BlZ^^tlS. Vin 

*«0*>^>Vcct^^-r^i:§. (Vcc/2) 

co^bSJtmttJv^T . Vout5&»'Vcc*»<^ 0 (c^-fh-rs . 

[00051 VinJijiSVccmTT^S^v:^). ^- 
y Ynmz^h t # . J; oTtS-fefny^^f T;^ 

[0006] tm^tlXi^l^y^^-i' l 2{4fimcOlHI 

0 . -e-TT-JiE S Dffig|Hl{f& 1 2 1 i O&^^tiSHR 
ft«rSriniffi2 0fcLtS^$ii-S. 
[0007103 -m7ii. iMm<^a2c?)IaISSi^S^L 
Tt3 . E S DJVUXli^ fitriR 1 X-f -y f-S 1 f: 

C 1 ^^tfI6IISffl2 2i: LT^^$ttTV^S, X>f y 
^Sl*^$ilSi:#. 3:/T:^Cl{±JKn:Rl^ 30 

^>S:^v^tm-rs^t*>'-c?=-&. VESD»4ai^vt 
(Q=cv) tfiimmA^^\'^tiif>. a 

[0008103 m/m4 ii^ES D/vuyt,t^X:ht^ 
izmMizW^m^tihrniz. ^(Ti^-jTlfi^^^/^T yr^ 40 

x^^=^ 1 4 tcjnx. hti. it-YDi i!)<yu^ ^ y 

'»'LTIlIIS2 0 5rffigL-C*5 0. ^^^-HDlUtt 
ru>f ^r-^^ ( BVdi ) {c:^Lv^®BEA^*»*»-S. 

I1IS&2 Q'K<r^x-hmm\z%\\Y-\'m&m^-M^h 

L^j:\^^zX:hm-izmhi>^-'JmEi: ma 
>f5j--HDl$:ji0jt:fr[nItC5£ilS. 04T'»4ESDyN- 
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4 

- H D 1 ^iO)lttfr|6imflEI^T^«OmE*^>*^-S ( 
0. 6-1 . OVcOliHtC&S) , 

[0009105 -miX'li. E s Dy^;p;^*iA:'3SS? 
14i:mj®Vcci:<0^JCjnx<c>itS, 05{4. >'NVI^XiO 
iEffll*«X:'j3S? 1 4 izMl ^ti. m<oiQl'is^nWsm.(^ 

jT- H D 2 ScOWI^r|6imEI^T^iOmE3&^*»*»-5 ( 0 . 
6-1. OV) . 

[ 0 0 1 0 1 E S DJVUXCOnmi!)^X:fJt^ 1 4 izMl 

^tihb^. 2'5fmw^i:i.^igtt*«&^. loo 

^Igtttts 06(c5^$^iSJ:3t. :J^^3r-KD2*«r 
WrJ'r'^yt. ^lBSD*«^>f^-b'D2^^L-C 

sasrisit^ti.. IHIS&2 0 fc^>f :t- H D 2 ix>f r 

i 3 ^^>f ^- H D 3.*i:rix>f LX . 

mg£ I KSD *^^>f >r- H D 1 ^iff Lximi^izmti^ i 
ii. m^mm'\mff)mmzmm^ti:^i)-hLti^j: 

m)j\^mEmrbff)mi^if^:t-¥D2cr>zru-( 

[ 0 0 1 1 1 ^-f >J— HD 3«. fc^a<7)fitfi;i:J: Ox 
X^iO-aJTfcS^i:*WS (H8A#H3) , ^tm 

PNm^i:^-th<^;^^j:i^-r. fv^^y^y^\.z^ ^ 
-xmrni^Wx. r^-=7V'yyVxyis^xir-f^)<^ 
y^X%hX^\.z-thyA^-YXhh, ^ixXi. 

ym&ii'O^^^tl^). |alK2 0^ESD*><i>ffiM-r-S^ 

m^^zy^z^-Yiiziswc^-thmkmi-th^ 
b.(7)\ytti<mj^^t^^xmm^xhh, r-f^-n 

D3(4MOSFETCO-a5T'*-?TtJ:<. -eOMOS 
F E TT'Ji .y>(-)V YrU- Y W^izX 0 K 

CO^iZli^ MOSFETJ4. y-Yizxo'yV^yj^ 

izyuAi!fisr^ytmm^ti^m'rx^j:<. miz^< 

^0;^ «y A- U Ttci 0 NKfliifeSf^sj&^^^iiS 
:iteo^\<^Xdl,zmr^ti^^ti)^^ixh, HRd 
08A&tX8Bl2*§^T.I,:?'>f:t-m. 
7yi^'X:J'^»,^{4MOSFETC0-g5Tfcl.*^ flfecO^ 

x^WL^^mosFETtmmzmm^ti. m^f^u 
ym^L. ^tnz^'oxi-zr/^y^'^^mm-i^ 



5 

[0013] ;i(7)^/j-XAii. M^cowm^iziiism 

d , E S DJVUMZ'^ttlt:i^^fU'ir-ii^im^A^^^^ 
^rTXi- yr^^'y^tm^-ti>m^iZii. ^<7)T^< 

[00 14] ESDft^lelSSl 0$-fflV^|,J^. m9lZ 

^^ti?>m<r)mmzt5\^xmmtf^t^. ^zxxij 

m^Vinjj. DC/DC3yK-i?4OtJ;0®Sfi^J& 
^ti^cmos^<'yyrm4 2izX^^^ti6ii^. 0 

SS2 Oti^N'yxU 44)&»/i>l:«e^$ilS VbatterytC 

iOSSft^iiS. ESDtMLT«g$it-SIsIiiS2 0(^ 

-&iHiss2ocosBK^s{i. mti^m^tifzmMi:'^ 

-?Tt>J:V^. ClOil^. DC/DCnyvN'— rJ'4 0*^'C 
MOS/<yyrm42RX/m^20(7)m:fjl,zMLXmn 
^«J&LTV^-&=5r^>. DC/DCnyA-^4 0t:Effl- 

£EVbattery -e<?) >y r(3«t&-rs ^ t *^ 

aifti.-c'fc'!) 0 . iiiffi2 0*^ nm^'^-^m) i c 

o^j:m\>^m^im.'tmx'$>h^i,zii. mmmiznti 

lizn^M-thXh^Oo 

[ 0 0 1 5 ] ^s'«y 7 rm 2 izmik^tii,mmiVccX 

-f5r-HDiat/D2{i^S5:*t=5rV^, L*»L'5r*J 

4 0 *^^ai:'3mjEVcc ^mx^ v 
batteTMmmzvccX^i&i>m&izwr'ri>m^i^^ 

IXIB1|I&2 0'\<^A:'J*^ Vbatteryi&±IaIO. ^^r^- 

YDum}i^^UTx^iii>xo\,z-^j:^, ^<m^. 

I11S&2 0RW<'-/yrA2(r>\yftit>. WL^^iWi^zii 
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[0016] C:i7)^#*i01 0 A&rxili O Btc:^$ 
its. ai OAli. nWy^tmz. 4. 2V*>/i>D 
C/DC3W^'-:?4 Otc:j:0ilS$^iSVccS-TllI'& 

::T'{iVcc$-3. BVic^SidtLTl^l., ai OB 
{:S^$ii«.id(:. Vbattery*«VccJ:OI§IT-ti.i:-r 
<*tc. /h$5rjah.mS[ (I in) *JyN'>y7ra4 2*>^>r 

-f^-HD2Sra->Tm4646S. Vbattety*^2. 

iwiizm-hht. r^:^-YD2\i^\,zmm-hx 

10 atC^rO. VbatteryS:2. 7 V \,Z9 V yTt ^ , 

b^iiniiMmz±^Lm>h, \iii]yH)v^m&m 

D C/D C 3 4 0 {zWB.^ixh:Ji^}V^-\iZm 

tX. v^<o*H04jt®*«^t-S. §fi*^'-H)-tC:*:#v^ 

^kz\i^ mMi^i,ziMLWi'rxL±\^ {tm^L) . 
r>f^-HD2(iJi!gMLTLid. m^^. mz.mm 
mmzi.*)mm-^^tii^x^ (iBiSb) . ^ffM^^r 

[0017] 

[fgH^T&jjg^Lidfc-rsiUfi] m-ox. xijmmm 
mi:mm)i>z±m^u<fi^iztx±M--r^tiK 
yyv \y'<^)v^mmi\izymh v^v\,z^xwr-rh t 
^tx\ mmL^j:\.^ESDgmmm^imb^tit. 

[00 18] 

30 <mizmnzmm^tL^y-(:^~v^^ti. ^>f:t-H 

(o\,rmi!}-^mm^ti^. ^M,zmmitm^tihm^ 

m[%\,zmM'm.^KhyA^- HJr^tfj^^tfci.. 
[00191 x-)mmfimh\z^->x. 

^kMh i.o\,zf£h \y^vxzrv-^ y-Th . m 
iz^ m<r>y-(:f-v<r>yu-i^iri^ymsii. ^<r>yA 
^- H -kit \.xwmmim\zx-m&kM\z^< 
40 •th:L}Li:^x%ht>^\,zx^mt^ith, ^^vxx-h% 
EJ4. my A ^- K SrJR^S ^ i: < . mSO^U 

>f5r-KcO 1-5(4. iE. ^V^{4MiOESD>'NVI^XcO#S 

[0020]^^^- m\m!m%>:. LT. ^ 

\t. Wtf'^^if^-yVyy'i/T.^ifm.^iih. ^^n' 
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7 

[0021] *f|Bg{iJjlT<O0ii2:#Bg-tS;i:tC<t 
[00221 

aiiw^E s D«g0g} 6 0 (oru-^ yi^Sr^ 
mm. ( iin) A^s^^ti. «iiii±fcVcctc*i~rsviNC7)ffi 

(Vm-Vcc) ViN-Vcc^Mi!'-$-arSi: 
ESDfiiMlaIS&6 0{i. ViN-Vcc*J^^^yHJa.T 

cop^;i^T*fbl)fi- (bva-Vcc) izmt^ir-mm 

-r^Ht ^ ( ^7 7iOM^*»ViM = Vcc CO^T'&I. 
/v!«). 01 IBTJi^/^yKli-VccTifiS) . ViH- 
Vcc^iMJD$-ti:S^. Vm-Vcc*«ibl.fiBVB-V 
cc{c^S4T'ESDfilg|lI{?S6 0l±^itt-S^i:{4=5: 20 
V^. ;it3t'LBVBJ4. ViHCr>m<7)m±m=Vin (ma 

x) ^±lllSfi-cJ)S. HtS^^itSian. 01 At 

^^timm o<7)Xd^j:m^ESDmMmi. v 

iN3&iJ«> 0 . 7 V7t'(tVcc Sr±|alS i: ^ . mmt^ idiz 
[ 0 0 2 3 ] 0 1 2{4. ^mm<7) 1 O£?)^05i7)|lISS0 
>f>i--HD2AaiXD2B^^;^iL. ^eit'^UA^^^l 

(i-^*)*>Ty-FI^±T') (:]i5»Jg^$fl.S. M 30 

m izmm^tL^ :t- K(4iisv^-rii*^s-i6i-c{4 

#)iL^v^;rc«6. lHl8S6 0«ACjE»rT^N'^:^fc=5:^. 
0 1 2 tcfctt S r ^ ^- K D 1 &t/D 3 {4±iec0|alffi*> 

[ 0 0 2 4 ] r-f jT-HD 2 A&IXD 2 Bj&i. mUzM 
mtihijHzfStX. -5-*i'^c^y^*-H*^VNV;K 

hhm&i. A^)mEViN*<e^l&Sgi^VccSr±inil.J:d 
^18 0 . jT- K D 2 Aat/:J^>f :t- K D 2 B{4V^-f 
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\ ^iiK '>I4X:^ >y n' «y L^t V ^*^V ^-f tiJ&HO^^® 
5:^-r. ^g!-3Tr>f^-KD2AXtXD2B{4. ii^co 

mmnm^mzmt :l<7^f^^zumtl^ . 

[002 51 S0<O|ftS{4. ^hyy'J:^^Q2im 
X-^«yr>'^'>y^■rSJ:^t3^^^J^^:. jgClO^I 
§2o(OH=^ig=5:^ff^0!fi^-r-&« ftHYXtXY" 

jiS£0lWmffiiffl^1-(=&-5}^«Et;:x-f<yrvN' 
•y:J'-rSh7y>'*:^^'Q2 5:S^-t. lltliaz&lXZ'Ji, 

m^mmm^^izhhrnKizxi- yr^^yi^'t^tiK m 
mzmtxiimK . m^xijm- 1 4 i:*>»t^Bf«<^m 

mui^ ')m^t>^t.xff)mm\.zm-ox^(^x 0 

izii\\xmmTVhi>i-yW)^^'7A ^o^i-co^ffl 
amm^xhPM. m^^zmt. ^zt ifx% , 
[0026101 2i,z^^tii>m^m^(r)mi^^iz 
MLXimt^tim^mmc^^^ii. mssc^m^z 

[0027103 3(OmiZ5^^tli>Xd (C. SA^*^' 
ViN (max) >VccXh^^l>Zli^ ^^:^~VD1 
y^ynSii. ViN (max) (TfrniZ. AV 

Yms^T {-t^hi^mo. 7v) x^±^\,mtzm 

cc^±|aISC:fc*^^$ii^ri^:ta6. :t-HD l** 
Vcc i 0 v^yi^-^^'^ymJI^^rr^.igJ^A^'^rv^ 

Li)^L^j:tpi^mi2<7)m&i:m\'^h^. Vcc{45VT' 
^0. C^ttf^-f^-h'DlAn 3Vif-(:^-VXh^ 
Zti)mS^tii,^izli. ViHlil2Vt^]^^Uz 

[00281 ^'f:t-HD3co:^P-^'^'>ymBE«V 

3 3(mX'ii. Vcc (max) «Klr^&*;fi^^mE^S^ 
LTtJO. $<^t3AV*«|gji^5:^LT^^-&. 
-}^D3<DyU—!'y^ynS.iiVcc (max) +AV 

[00291 t<0ifc*:mffViNl4-0. IVXht 
^::f-YDlim)}mzmmLtiki!bh) . ta^oT, ^-f 
:t-HD2AiO:r'U-:J'r'>ymE{4Vcc (max) + 
0. 7VjJLh(c^$tT.^rtm{f^r4>^:V\ y^it-Y 

D2B^(om^ns.wr\t. ^^mtLxm^L. 

[003 01 :/>fjJ--h'D2B<7)yp-:7r'>ymff{4 
ViN (max) -Vcc (mi n) IJUit^I^^^L^rtth. 
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[ 0 0 3 1 ] r-f FD 2 A^tr/D 2 B*«S^>'nM ;K 
-7F7:/>'':^^Q2fcLTlSi&r'&%&fc<4. 

[0032] ViN*«- 0 . 7 V J: OiS^^mRizm^X'^ 
lXdl.zLti\.ym^Ui. ^^^-FD2Aay^D2B 
fcffl^-rSiir6l#«^0^>f:t-h'*\ ^>f5r-KDl 10 

[00 3 3] 014A&1/14BJ4, ESDfiJgIsI8&6 
0t:Jni.<c>ilS2o<^ffil^ftS:S^LTV%S. mi4A 

0. 7V<7)-eoii/h<ll3S>S. 
[0034] 01 5-1 9l4*f&BgovK^*V)|IStei 

[00 3 5] ai P-xtr^:^fv'^;Kep 
i ) ® 9 0 2**P -S«9 0 0±t^^i--& . ^r- 20 
FD 2 ASr/D 2 B(iN-'>x;l'9 0 4 |^lCP+^iS9 
0 6&tX9 0 8^fflV^-C^$ilS. ^>f:t-KDl{i 

N+mm9ie^m\i^xm^^ti. ^>f^-KD3ttm 

2c7)N-'>x;l.9 1 0rtfcP+Mi^9 1 5^fflV^TJ^^ 

P®R9 0 0(4S«I$iX-&, N+Mi^9 16 
(^>f:t-KDlC0;>&y-H) at/P+MJS906 
>f^-HD2AOTy-K) {4^SS9 2 4Sr^LTS^ 

^j^9 24tt. viHimm^ti^±mmm 

9 1 4 tmkth. cioiStHi. >f i^:?-Tv^;H^^ 

cc{4. ^S®918S::frLTP+^JS9 0 8 (^>f^- 
FD30Ty-H) &tXN + 3y:J':?'h®JS9 1 2 
>f:t-HD3<^;<ry-K) (cfitj^^iiS, P+®J*9 1 
5 (^^^-HD3c7)ry-K) (4^^9 2 0 tiO 
^^^^h'tc^^it^. *fc^MS9 14t4^3>'^ 

hbLX^^tih) {zWm.i>^tLi>. y^yi:-VD2A 
Rt/D2Bli^(DAV~V (N-'>x;P9 04) 
^r^il^ita^. ftWFS:Naa^9 2 67!>«N-'>X/P9 40 
0 4cOTffl!lC:JgB£$fL. mij}P\. ^^^iWtfjJMcDU-ni 

fc^>»9)S^4PNP>'^>f,-K-7iiif^i&aiE. 

iimm-t^, l^iKc0f«IIlW^Nm®9 2 8*iN-»>X 
;P91 Oc?DTIiW::?^fig$iiS. 
[00 36] ^>f5f-HDl(0r^-^r'>ymEJ4. 
P-epil902rtc7) NjiJgMt^(3;<r V- K 

<7)Tiic^P-7-f-;l'HH-^N>h (PFD)MiS90 
9Xt/9 1 l*»i^><7)^'->'^•>'^^cJ;I.PMh'->'^°>'^^0 
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1 0 

>fjr-HD2Aat/D2B. Mt^fc^-f :t- H D 3 
9 0 4X1X9 10<7)F->'\-yh^Jgt;J;0. ^V^Ji^il 

[ 0 0 3 7 ] 0 1 6 ^^^^ixhmmmm 1 5 ii^^ii 

SIS6SMi:I^^T'&S*i. ^^:t-HD2A&lXD2B 
**'eil-filfflS0c^N-'>x;U9 3 2&ZX9 3 OrtfcJgfiK 
A*^M=5rS . ^WM 9 4 2 *sp -hffiJS 9 3 4 ( ^ 
>f jr-h'D2B<ory-b') S(/P+MiS9 3 8 (r/'f 

:t-HD2Aiory-K) hsasfc-ri). viN{i^M®9 

2 4i&:frLTN+^i^9 3 6 (^^-f:t-HD 2 BcO;^y 
-H) Vcc{4^Sa918^:rt-UTN+^ 
i^9 4 0 (^>f^-KD2A<7);{ry-H) 
-& . iiS!lO<WDfl*F^Nmi 9 4 4 Jtt<9 4 6 t^^K^ 
tili-^aLfV9 3 0&IX9 3 2<0T«c:JgfiE$n-5. 0 

1 6-C14. ^imPnPfUTii-^V'7y'JX^\im 

[0 0 38] 01 7<7)Sllt0!I-CJ4. r-(:t-YD2A& 
lfD2B{iN-ep i®9 5 0rtl:j^fiE$^l.^. P+^ 
i^952SrX954 M^K^tiy^ :t- H D 2 A&tXD 

2 B <7)r y - h' ^m-rS . N + i^y;{r-Mi^ 9 5 6 3&^' 
yA^~YT>2Amf^2Bff)iiV-Y\,zmK^tl. X 

^iirf^Srlflih-t-S, nmm9 5S\ty^if-YT>2A 

Mf^2B(nTmi,zm^^ti^hi}mtL\^. ^a^- 
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